Fibrinogen is an acute-phase plasma protein, the level of which is known to fluctuate in response to a number of environmental stimuli, including injury, infection, cigarette smoking and alcohol intake (Meade & North, 1977; Meade et al., 1979) . The three polypeptide chains of the fibrinogen molecule are encoded by three distinct, but closely linked, genes denoted by a, and y (for review see Henschen & McDonagh, 1986) . Epidemiological studies have shown that high levels of plasma fibrinogen are associated with an increased risk of myocardial infarction (Meade et al., 1980; O'Connor et al., 1984; Wilhelmsen et al., 1984;  Meade et a!., 1986). Furthermore, it seems likely that a substantial proportion of the association between smoking and ischaemic heart disease may be mediated through the plasma fibrinogen concentration (Meade et al., 1987) .
Two recent studies have indicated that genetic factors play a major role in determining the levels of plasma fibrinogen. Path analysis on family data has suggested that 51% of the variance in plasma fibrinogen levels may be accounted for by inherited factors (Hamsten et al., 1987) . We have recently shown in a sample of 91 unrelated individuals, whose fibrinogen had been measured only once, that variation associated with three DNA polymorphisms of the fibrinogen gene cluster explains up to 15% of the sample variance in fibrinogen levels. The strongest association was with the restriction fragment length polymorphism (RFLP) of the pfibrinogen gene detected with the enzyme BclI (see Fig. 1 ) (Humphries et al., 1987) . We have now confirmed and extended these observations in a study of 13 individuals whose plasma fibrinogen was measured many times.
Blood samples were obtained from 13 individuals, six men and seven women, with a mean age of 42 years (s.D. k 12.6 years) of whom three were cigarette smokers. A mean of 2 1 ( s . D . *~) fibrinogen measurements were made on each of these individuals, over a period of 3-4 years. Fibrinogen was measured by clot weight assay (Meade et al., 1980) . Fibrinogen levels were adjusted by polynomial regression for age, sex and smoking habit. Genotypes for the three RFLPs were determined by Southern blot analysis. Nine individuals had the genotype we designate BIB1 and four the genotype BIB2. As expected for a sample of this size, no individuals with the rare genotype B2B2 were observed. One-way analysis of variance was performed on the adjusted, logarithmic transformation of the mean of the repeat fibrinogen measurements for each of the 13 individuals, to test the null hypothesis that phenotypic variation is not associated with genetic variation at the fibrinogen locus. In confirmation of our previous results (Humphries el al., 1987) , individuals with the genotype BIB1 had lower mean fibrinogen levels (2.34 g/l, s.D.? 1.3) than those with the genotype BIB2 (3.1 1 g/l, s.D.? 1.23) (see Fig. l ), though these differences did not reach conventional levels of statistical significance ( F = 3.60, PcO.1).
These data suggest that the power of association studies of this type may be increased by repeated determination of the characteristic under consideration, for each individual. This additional information allows a better estimation of the true genetic contribution to the overall phenotype.
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There is also some evidence from the data that the withinindividual variability in fibrinogen levels is different in individuals with different Be11 genotype. The standard deviations of the repeat fibrinogen measurements for each individual of genotype BIB1 were smaller than those for BIB2 individuals (range 0.17-0.54, mean 0.30 g/l versus range 0.33-0.65, mean 0.47 g/l). This difference in variability may have significant clinical consequences since an individual whose fibrinogen levels fluctuate widely may be at a greater risk of an acute thrombotic event than an individual whose levels are low and stable. A detailed analysis of these data will be presented elsewhere (C. F. Sing (3) within a cluster of two or more matrix-ligand groups, the second, third, etc., interactions with a protein molecule are highly co-operative, due to the proximity of these groups. The theory will be referred to as the 'concerted-cluster' theory.
Proceeding from these postulates, the following equation has been derived (proof will be provided on request): Fig. 1 . Predicted partitioning behaviour of a 4-valent protein of radius 4 nm, assuming a concerted-cluster mechanism ( -) or a reacted-sites probability mechanism (---) ( a ) Scatchard plots in the absence of free ligand, assuming the same parameters for both models: K , = 1 x los M-I, [M] =6, 4 and 2 PM (top to bottom curves). [MI= 0.1 mM, K , = 7500 M-' and K , = 3000 M-I, and for the reacted-sites probability mechanism, the corresponding values were 0.01 mM, 50 000 M-' and 1500 M-', respectively.
